The INPOP10a version has several improvements in the fitting process, the data sets used in the fit and in the general features of the solution. No big change was brought in the dynamics. As a consequence of these changes, the extrapolation capabilities of INPOP10a are improved compared to INPOP08, especially for the Earth, Mars, Mercury and Saturn orbits. As for INPOP08, INPOP10a provides to the user, positions, velocities of the planets and the moon and TT-TDB chebychev polynomials at http://www.imcce.fr/inpop.
The Data sets
Several data sets have been added since INPOP08. The global distribution of the data used for the INPOP fit has changed its balance compared to INPOP06: now, more than 56% of the planetary data used in the fit are deduced from tracking data of spacecrafts including range deduced from tracking, VLBI angular positions and flyby normal points. The statistics of the obtained postfit residuals are presented in table 1 and 9. Comments are given in section 4. Postfit residuals are plotted in figures 3, 4, 5, 6, and 9,
Mercury
• Two normal points deduced from the Mariner tracking data in 1974 and 1975 have been provided by JPL (Folkner 2010) . These points have been included in the JPL DE solutions but not distributed. They bring constraints only in range with an accuracy of about 150 meters. This is an improvement of a factor 5 compared to the previous direct radar range observations of the Earth-Mercury distances.
• Based on planetary ephemerides refitted by the Messenger navigation team to the tracking data of the Messenger mission during its flybys of Mercury (NAVPE004, NAVPE005 and NAVPE006 as provided by the SPICE NAIF) , we extracted 3 normal points giving 3 very accurate geocentric positions of Mercury. These positions are given in geocentric (α,δ,range) with an accuracy of about 1.5 mas, 2.5 mas and 5 meters respectively.
These 5 points change drastically our knowledge of the Mercury orbit. Until now, only direct radar ranging on the Mercury surface were avaliable with an accuracy of about 800 meters.
Mars and Venus
Like with INPOP08, tracking data of MEX and VEX misions are provided by ESA (Morley 2009 , Morley 2010 ) based on a procedure described in Fienga et al. (2009) . For extrapolation tests, we decided to keep apart the last 6 months of MEX and VEX data in order to test the extrapolation capabilities of INPOP10a (see section 4.2).
Saturn
To 
Pluto
Stellar occultations are taken into account in INPOP10a by the use of measured offsets in topocentric (α,δ). These offsets have been provided by Sicardy (2009) . The accuracy of these observations is about 45 mas for α and 20 mas for δ. Such accuracy is at least a factor 2 better than the modern CCD observations. 2 The fitting procedure 2.1 Fit of the mass of the sun for a fixed AU
Moon
In INPOP10a, the value of the AU is fixed to the value given in the IERS2003 convention. The GM of the sun is fitted to the observations with the initial conditions of planets, the densities of the asteroids and the oblatness coefficient J 2 of the sun. Values of the fitted parameters are given in table 3.
Fit of a new selection of asteroids
The selection of asteroids modeled in INPOP10a is based on Kuchynka et al. (2010) . The perturbations of 24635 asteroids have been taken into account using an averaging of their perturbations by a ring with fixed physical characteristics for most of them and individual perturbations for 161 of them (see Kuchynka et al. 2010 ). Based on a study of the correlations between the asteroids, we found 30 asteroids among the most perturbing objects highly correlated with each others. In order to decrease the uncertainties on the mass estimations, we fixed 15 asteroid masses to values well determinated by other methods and found in Baer (2010). Besides these fixed values, we fit the 146 GMs of asteroids using a BVLS algorithm (Lawson and Hanson, 1995) with large constraints on the densities. • the first one on Cerga's observations between December 1996 and June 1998. It was first noticed by ChaprontTouzé et al. (2000) . Its fitted value is -0.6 ns.
• 
Results and Applications
The 
Asteroid masses
In table 2 (2010) with realistic errorbars estimated by Kuchynka (2010). On plots 1 and 2, the comparisons of the asteroid GMs are ranked by their impact on the Earth-Mars distances over the 1990 to 2010 period. It then appears clearly that the estimations for the most perturbing objects are quite consistent when the estimations of the weak perturbing objects show bigger discrepancies. This result is consistent with the planetary ephemerides method for asteroid mass computation. For the asteroids inducing perturbations up to 10 meters, the differences in GMs are usually below 1-sigma or very close to 1-sigma except for 52 Europa. For this asteroid, which induced a maximum of 10 meters on the Earth-Mars distances, the errorbars are very large for all the determinations based on planetary ephemerides: we thus conclude to a bad determination of this mass based on the present interval of available data. In such case, one should have fixed this mass to the value estimated by other methods and especially by close-encounters as the one obtained by Baer et al (2008) . This should be done for the next INPOP version. However, the good quality of the INPOP10a postfit and extrapolated residuals already tells us that such modifications would not change significantly the global behaviour of the ephemerides. figure 9 . This pure linear trend of INPOP10a extrapolation residuals can easily be removed (top right-hand plot of figure 9 ). This is an improvement compared to the residuals obtained with INPOP08. Indeed even after the correction of the linear trend, a quadratic signal is still remaining in the INPOP08 extrapolation residuals. This new behaviour of INPOP10a extrapolation capabilities could be induced by the changes in the fit of the asteroid masses.
Extrapolation tests
4.3 Determination of sun J 2 and PPN β Table 3 gives the obtained values for the mass of the Sun, the sun J 2 and the interval of sensitivity of data to modification of PPN β. Based on Fienga et al. (2010), we realized several fits for different values of β with a simultaneous fitting of initial conditions of planets, mass of the sun and asteroid densities. The given interval corresponds to values of β inducing changes in the postfit residuals below 5%. As one can see in table 3, we obtain with INPOP10a an improved estimation of β mainly due to the use in the fit of the Mariner and Messenger normal points of Mercury.
Work in progress
A complementary work is in progress to improve the physical interpretation of the fitted masses of asteroids. New estimations of supplementary advances of perihelia of planets (especially Saturn) will be computed rapidely as well as combined estimations of the PPN parameters β and γ. Table 3 : Values of paramaters obtained by the fit of INPOP08 and INPOP10a to observations. In INPOP08, the mass of the sun was not fitted directly but deduced from the fitted value of AU (Fienga et al. 2009 ). The (F) indicates that the marked values are fixed in the fit. The published uncertainty (Standish 1998) of the INPOP08 GM⊙ fixed value is ± 50 km 3 . s −2 . The equivalent value of AU deduced from the estimation of the GM⊙ in INPOP10a is given in line 6. The INPOP σ for the Earth-Moon mass ratio EMRAT, the J2 ⊙ and the PPN parameter β are the limit of sensitivity of the observations to the tested parameter. For the AU and the GM⊙, the σ are deduced from the least squares fit. 
